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[Name of Document] SPECIFICATION 
[Title of the Invention] DISK APPARATUS 

[Technical Field] 
[0001] 

The present invention relates to a disk apparatus for 
recording or replaying into or from a disk- like recording medium 
such as a CD and a DVD, and more particularly, to a so-called 
slot -in type disk apparatus capable of directly inserting or 
discharging a disk from or to outside. 
[Background Technique] 

[0002] 

A loading method is widely employed in conventional disk 
apparatuses. In this method, a disk is placed on a tray or a 
turntable, and the tray or the turntable is loaded into an 
apparatus body. According to such a loading method, however, 
since the tray or the turntable is required, there is a limit 
for thinning the disk apparatus body. Hence, recently, there 
exists a so-called slot -in type disk apparatus in which a disk 
is directly operated using a lever or the like by a loading motor 
(e.g., patent document 1). 

[Patent document 2] Japanese Patent Application 
Laid-open No . 2002-352498 
[Disclosure of the Invention] 
[Problem to be Solved by the Invention] 

[0003] 

According to such a slot-in type disk apparatus, however, 
when a disk is inserted into and ejected from the disk apparatus, 
it is necessary to lower a spindle motor supported by a traverse 
base , and to provide a given clearance for insertion . Therefore , 
the traverse base which supports the spindle motor is vertically 
moved, but a distance for vertically moving the traverse base 
is required in the thickness direction of the disk apparatus. 
In recent years with the reduction of personal computer in size, 
it is also required to reduce the disk apparatus in size and 
thickness. When the slot-in type disk apparatus is to be 
reduced in thickness, it is necessary to minimize a distance 
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required for vertically moving the traverse base. 
[0004] 

Hence, it is an object of the present invention to provide 
a slot -in type disk apparatus in which the thickness of the disk 
apparatus is reduced, a disk can reliably be loaded on the 
spindle motor while securing sufficient clearance when a disk 
is inserted into and ejected from the disk apparatus. 
[Means for Solving Problem] 

[0005] 

A first aspect of the present invention provides a disk 
apparatus comprising a chassis outer sheath having a base body 
and a lid, in which a front surface of the chassis outer sheath 
is formed with a disk inserting opening into which a disk is 
directly inserted, the base body is provided with a traverse 
base, the traverse base is provided with a spindle motor, a 
pickup and drive means for moving the pickup, the disk apparatus 
is further provided with traverse base moving means for 
displacing the traverse base between the base body and the lid, 
wherein the spindle motor is biased toward the traverse base 
by a resilient member, the traverse base moving means comprises 
a loading motor provided on the chassis outer sheath, a slider 
which slides by driving of the loading motor, a traverse cam 
member provided on the slider, and a spindle cam member which 
downwardly moves the spindle motor with respect to the traverse 
base, the loading motor drives the spindle cam member. 

According to a second aspect, in the first aspect, the 
slider is provided with the spindle cam member. 

According to a third aspect, in the first aspect, the 
spindle cam member is separated from the slider and provided 
on the side of the traverse base. 

According to a fourth aspect, in the first aspect, the 
spindle motor includes a plurality of pins inserted into the 
spindle cam member, motion of the spindle cam member driven by 
the loading motor is transmitted to the spindle motor through 
the pins to lower the spindle motor. 

According to a fifth aspect, in the first aspect, the 
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loading motor is driven to bring the spindle motor to an 
uppermost lifted position and then, the traverse base is lowered, 
and after the traverse base is lowered, the loading motor is 
reversely rotated to bring spindle motor to the uppermost lifted 
position again and then, the traverse base is lowered. 

According to a sixth aspect, in the fifth aspect, before 
driving operation caused by reverse rotation of the loading 
motor, the spindle motor is actuated and a disk is rotated by 
a predetermined phase or predetermined time. 
[Effect of the Invention] 

[0006] 

According to the present invention, it is possible to 
reduce the disk apparatus in thickness and size. Especially, 
the spindle motor can be moved downward with respect to the 
traverse base. Therefore, even if the vertically moving 
distance of the traverse base is minimized, a clearance for 
inserting a disk can be secured, and the disk apparatus can 
further be reduced in thickness. 
[Brief Description of the Drawings] 

[0007] 

Fig. 1 is a schematic plan view of a base body of a disk 
apparatus according to an embodiment; 

Fig. 2 is a plan view of a lid of the disk apparatus; 

Fig. 3 is a front view of a bezel mounted on a front surface 
of a chassis outer sheath of the disk apparatus; 

Fig. 4 is a plan view of an essential portion of the disk 
apparatus ; 

Fig. 5 is a side view of a traverse cam member showing 
a loading/ejecting state; 

Fig. 6 is a side view of a spindle cam member showing the 
above state; 

Fig. 7 is a side view of an essential portion of the disk 
apparatus showing the above state; 

Fig. 8 is a side view of a traverse cam member showing 
a state where the spindle motor moves upward; 
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Fig. 9 is a side view of the spindle cam member showing 
the above state; 

Fig. 10 is a side view of an essential portion of the disk 
apparatus showing the above state; 

Fig. 11 is a side view of the traverse cam member showing 
a chucking state; 

Fig. 12 is a side view of the spindle cam member showing 
the above state; 

Fig. 13 is a side view of an essential portion of the disk 
apparatus showing the above state; 

Fig, 14 is a side view of the traverse cam member showing 
the uppermost lifted position in the chucking; 

Fig. 15 is a side view of the spindle cam member showing 
the above state; 

Fig. 16 is a side view of an essential portion of the disk 
apparatus showing the above state; 

Fig. 17 is a side view of the traverse ceun member showing 
a recording/replaying state; 

Fig. 18 is a side view of the spindle cam member showing 
the above state; 

Fig. 19 is a side view of an essential portion of the disk 
apparatus showing the above state; 

Fig. 20 is a schematic plan view of a disk apparatus of 
another embodiment of the present invention; 

Fig, 21 is an exploded side view of a traverse base 2 and 
a spindle cam member 30B as viewed from a slider SB of the disk 
apparatus ; 

Fig. 22 is an exploded side view of the traverse base 2 
and a spindle cam member 30A as viewed from a slider 3A of the 
disk apparatus; 

Fig. 23 is a side view of the spindle cam member showing 
a loading/ejecting state; 

Fig. 24 is a side view of the spindle cam member showing 
a state where the spindle motor of the disk apparatus moves 
upward ; 



4 



Fig. 25 is a side view of the spindle cam member showing 
a chucking state of the disk apparatus; 

Fig. 26 is a side view of the spindle cam member showing 
the uppermost lifted position in the chucking of the disk 
apparatus ; and 

Fig. 27 is a side view of the spindle cam member showing 
a recording/replying state of the disk apparatus. 
[Explanation of Symbols] 
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[Best Mode for Carrying Out the Invention] 
[0009] 

In the disk apparatus of the first aspect of the present 
invention, the spindle motor is biased toward the traverse base 
by a resilient member, the traverse base moving means comprises 
a loading motor provided on the chassis outer sheath, a slider 
which slides by driving of the loading motor, a traverse cam 
member provided on the slider, and a spindle cam member which 
downwardly moves the spindle motor with respect to the traverse 



5 



base, the loading motor drives the spindle cam member. 
According to this aspect , since the spindle motor can move with 
respect to the traverse base, the distance between the base body 
and the lid can be narrowed. 

According to the second aspect of the invention, in the 
disk apparatus of the first aspect, the slider is provided with 
the spindle cam member. With this aspect, the slider is 
provided not only with the traverse cam member but also with 
the spindle cam member . Therefore , both the traverse cam member 
and spindle cam member can be provided while saving space. 

According to the third aspect of the invention, in the 
disk apparatus of the first aspect, the spindle cam member is 
separated from the slider and provided on the side of the 
traverse base. With this aspect, since the spindle cam member 
and the slider are separated from each other, an adverse 
influence of precision error of members can be reduced, and it 
is possible to stably move the spindle motor vertically. 

According to the fourth aspect of the invention, in the 
disk apparatus of the first aspect, the spindle motor includes 
a plurality of pins inserted into the spindle cam member, motion 
of the spindle cam member driven by the loading motor is 
transmitted to the spindle motor through the pins to lower the 
spindle motor. With this aspect, the spindle motor can be 
lowered by driving of the loading motor. 

According to the fifth aspect of the invention, in the 
disk apparatus of the first aspect, the loading motor is driven 
to bring the spindle motor to an uppermost lifted position and 
then, the traverse base is lowered, and after the traverse base 
is lowered, the loading motor is reversely rotated to bring 
spindle motor to the uppermost lifted position again and then, 
the traverse base is lowered. With this aspect, it is possible 
to reliably carrying out the chucking by carrying out the 
plurality of chucking motions . 

According to the sixth aspect of the invention, in the 
disk apparatus of the fifth aspect, before driving operation 
caused by reverse rotation of the loading motor, the spindle 
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motor is actuated and a disk is rotated by a predetermined phase 
or predetermined time. With this aspect, when the plurality 
of chucking motions are carried out, the disk is rotated through 
a predetermined angle, thereby carrying out chucking operation 
reliably. 

[Preferred Embodiment] 
[0010] 

Fig. 1 is a schematic plan view of a disk apparatus 
according to an embodiment of the present invention from which 
details of a base body are omitted. Fig. 2 is a plan view of 
a lid of the disk apparatus, and Fig. 3 is a front view of a 
bezel mounted on a front surface of a chassis outer sheath of 
the disk apparatus . 

The disk apparatus of the embodiment includes a chassis 
outer sheath comprising a base body 100 and a lid 200. A bezel 
300 is mounted on a front surface of the chassis outer sheath. 
The disk apparatus of the embodiment is a slot -in type disk 
apparatus in which a disk is directly inserted from a disk 
inserting opening 301 formed in the bezel 300 shown in Fig. 3. 
The base body 100 is formed at its front side with an insertion 
space 101 corresponding to the disk inserting opening 301 into 
which the disk is directly inserted. 

A spindle motor 1 is held by a traverse base 2 provided 
on the base body 100. The traverse base 2 holds a pickup 600 
for recording and replaying a signal to and from a disk, and 
drive means (not shown) for moving the pickup 600 - The traverse 
base 2 is rotatably supported by a phantom rotation support axis 
X on the side of the front side insertion space 101, and the 
traverse base 2 is displaced between the base body 100 and the 
lid 200 by traverse base moving means. The base body 100 is 
provided with a disk discharging lever 4 and a disk insertion 
lever 5 . A disk is inserted and ejected by these levers 4 and 
5. That is, a loading motor 6 is driven, this driving force 
moves sliders 3A and 3B through a gear group 7, and the disk 
is inserted and ejected by a known mechanism comprising links 
9 and pins 10 connected to the slider 3A. 
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[0011] 

Fig. 2 shows the lid 200. The lid 200 is provided with 
a convex portion 202 at a location of the lid 200 opposed to 
a rotation stage IB of the spindle motor 1 shown in Fig. 1 such 
that the convex portion 202 projects toward the rotation stage 
IB. An outer edge of the lid 200 is provided with a plurality 
of screw holes 203, and the lid 200 is mounted on the base body 
100 by screws. The lid 200 is provided at its central portion 
(this is also a central portion of the convex portion 202) with 
an opening 201. This opening 201 is a circular opening having 
a radius greater than a center hole of the disk 400. Therefore, 
the opening 201 is greater than a hub lA (see Fig. 1) of the 
spindle motor 1 which is fitted into the center hold of the disk 
400. 

[0012] 

Next, traverse base moving means for displacing the 
traverse base 2 will be explained. 

Fig. 4 is a plan view of an essential portion of the disk 
apparatus , and shows the traverse base 2 and the sliders 3A and 
3B. Fig. 5 is a side view of a traverse cam member. Fig. 6 
is a side view of a spindle cam member. 

The spindle motor 1 is supported by three support portions 
11 so that the spindle motor 1 can independently vertically move 
with respect to the traverse base 2. In the support portions 
11 provided on the traverse base 2, the spindle motor 1 is biased 
toward the traverse base 2 by a spindle spring 12 (see Figs. 
7 to 11) , and is normally abutted against the traverse base 2. 
The traverse base moving means comprises the loading motor 6 
provided on the base body 100, the spindle cam member 30A 
provided on the slider 3A which slides when the loading motor 
6 drives, and the spindle cam member 30B provided on the slider 
3B. The slider 3A and the slider 3B are connected to each other 
through the connecting lever 14, and the slider 3B is operated 
together with the slider 3A. 

[0013] 

The slider 3B is provided with a traverse cam member 40. 
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The traverse cam member 40 is provided with base cams 41 on which 
base pins 18 fixed to the base body 100 slide, and a traverse 
cam 42 on which a traverse pin 17 provided on the traverse base 
2 slides. 

The spindle cam member 3 OB and the traverse cam member 
40 move in the horizontal direction together with the slider 
3B, and move in the vertical direction with respect to the slider 
3B by the base pin 18. The spindle pin 16 slides in a spindle 
cam 31 of the spindle cam member 30B. The traverse pin 17 slides 
in a traverse cam 32 of the spindle cam member 30B and in the 
traverse cam 42 of the traverse cam member 40. 

If the sliders 3A and 3B are moved by the loading motor 

6 , the spindle cam members 3 OA and 3 OB and the traverse ccim member 
40 are driven. 

Although the traverse base moving means comprises the 
spindle cam members 3 OA and 3 OB and the traverse cam member 40 
in this embodiment , one cam member may have functions of a 
plurality of cam members , or the traverse base moving means may 
comprise more cam members . 

[0014] 

More detailed structure and motion of the disk apparatus 
will be explained using Figs. 5 to 19. 

Figs. 5 to 7 show the loading/ejecting state, and Fig. 

7 is a side view of an essential portion of the disk apparatus. 

Figs. 8 to 10 show a state where the spindle motor moved 
upward. Fig. 8 is a side view of the traverse ceun member. Fig. 
9 is a side view of the spindle cam member, and Fig. 10 is a 
side view of an essential portion of the disk apparatus. 

Figs. 11 to 13 show a chucking state. Fig. 11 is a side 
view of the traverse cam member. Fig. 12 is a side view of the 
spindle cam member, and Fig. 13 is a side view of an essential 
portion of the disk apparatus. 

Figs. 14 to 16 show the uppermost lifted position in the 
chucking. Fig. 14 is a side view of the traverse cam member. 
Fig. 15 is a side view of the spindle cam member and Fig. 16 
is a side view of an essential portion of the disk apparatus. 
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Figs. 17 to 19 show a recording/replaying state. Fig. 
17 is a side view of the traverse cam member. Fig. 18 is a side 
view of the spindle ceim member, and Fig. 19 is a side view of 
an essential portion of the disk apparatus. 

Figs. 5 to 19 show various states of loading motion of 
the disk 400 on the spindle motor 1. The traverse base 2 is 
displaced around the front side rotation support axis X in a 
direction in which the spindle motor 1 approaches to the lid 
200 after the disk 400 is inserted. In a state where the spindle 
motor 1 is moved in a direction in which the spindle motor 1 
comes closest to the lid 200 (shown in Figs. 8 to 10), the disk 
400 abuts against the lid 200, the disk 400 is sandwiched between 
the lid 200 and the spindle motor 1, and the disk 400 is loaded 
on the spindle motor 1 by a disk holding mechanism 500 provided 
on the rotation stage IB of the spindle motor 1. 

The disk holding mechanism 500 includes holding pawls 501 
and resilient members 502. The disk holding mechanism 500 has 
a first state where the holding pawls 501 hold the disk 400 such 
that the disk 400 can rotate in unison with the spindle motor 
1, and a second state which is different from the first state 
where the disk 400 is located higher than the holding pawls 501 
and the disk 400 is not loaded on the spindle motor 1 by the 
disk holding mechanism 500. 

[0015] 

First, as shown in Figs. 5 to 7 , in the loading/ejecting 
state, the disk 400 is disposed above the spindle motor 1 (the 
disk holding mechanism 500 is in the second state), or a space 
in which the disk 400 can be disposed is formed. At that time, 
the traverse cam member 40 and the spindle cam member BOB are 
closest to the slider 3A. In this state, as shown in Fig. 5, 
the traverse cam member 40 is located at the lowest position 
with respect to the base pins 18 . As shown in Fig. 6 , the spindle 
pins 16 are in the spindle cam 31 which is located at the lowest 
position with respect to the spindle cam member SOB . Therefore , 
the traverse base 2 is located at a position closest to the base 
body 100 as shown in Fig. 7, and the spindle motor 1 is also 
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located at a position closest to the base body 100. 

In a state where the disk 400 Is disposed above the spindle 
motor 1, the upward motion of the spindle motor 1 Is started. 

[0016] 

Fig. 8 shows a state where the traverse cam member 40 moves 
In the horizontal direction by a predetermined distance XI. In 
the state shown In Fig. 8, since the base pins 18 are disposed 
In the base cams 41 having the same height as that shown In Fig. 
5, the traverse base 2 maintains its position closest to the 
base body 100. On the other hand, since the spindle pins 16 
move upward in the spindle cams 31 as shown in Fig. 9, the spindle 
motor 1 moves in a direction separating away from the base body 
100. If the spindle motor 1 moves upward in this manner, the 
disk holding mechanism 500 abuts against the disk 400 as shown 
in Fig. 10. 

[0017] 

Fig. 11 shows a state where the traverse cam member 40 
moves in the horizontal direction by a predetermined distance 
X2. In the state shown in Fig. 11, since the base pins 18 are 
disposed in the base cam 41 having the lower position than that 
shown in Fig. 5, the traverse cam member 40 moves in the vertical 
direction by a predetermined height Zl. On the other hand, as 
shown in Fig. 12, the spindle pins 16 are in the spindle cam 
31 having the same height as that shown in Fig. 9, the traverse 
cam member 40 and the spindle cam member 30B are held at the 
same height by the traverse pin 17 and thus, the spindle motor 
1 moves in the vertical direction by a predetermined height Zl. 
If the spindle motor 1 moves upward together with the traverse 
base 2 in this manner, the chucking motion as shown in Fig. 13 
is carried out. 

[0018] 

Fig. 14 shows a state where the traverse cam member 40 
moves in the horizontal direction by a predetermined distance 
X3. In the state shown in Fig. 14, since base pins 18 are 
disposed in the base cam 41 moving the lower position than that 
shown in Fig . 11 , the traverse ceun member 40 moves in the vertical 



11 



direction by a predetermined height Z2. On the other hand, as 
shown in Fig. 15, the spindle pins 16 are in the spindle cam 
31 having the same height as that shown in Fig. 12, the traverse 
cam member 40 and the spindle cam member 30B are held at the 
same height by the traverse pins 17 and thus, the spindle motor 
1 moves in the vertical direction by a predetermined height Z2, 
If the spindle motor 1 moves upward together with the traverse 
base 2 in this manner, the spindle motor 1 rises to the uppermost 
lifted position as shown in Fig. 16, the convex portion 202 of 
the lid 200 abuts against the disk 400, the disk 400 is pushed 
back by a reaction force by the convex portion 202, the disk 
400 is pushed toward the disk holding mechanism 500, the state 
of the disk holding mechanism 500 is brought into the first state 
from the second state, and the chucking motion is completed. 
[0019] 

Fig. 17 shows a state where the traverse cam member 40 
moves in the horizontal direction by a predetermined distance 
X4. In the state shown in Fig. 17, since base pins 18 are 
disposed in the base cam 41 having the same height as that shown 
in Fig. 5 again, the traverse cam member 40 moves downward in 
the vertical direction by a predetermined height Z2. On the 
other hand, as shown in Fig. 18, spindle pins 16 are in the 
spindle cam 31 having the same height as that shown in Fig. 15, 
the traverse cam member 40 and the spindle cam member 3 OB are 
held at the same height by the traverse pin 17 and thus, the 
spindle motor 1 moves downward in the vertical direction by the 
predetermined height Z2. If the spindle motor 1 moves downward 
together with the traverse base 2 in this manner, the convex 
portion 202 of the lid 200 does not abut against the disk 400 
as shown in Fig. 19. A lower surface of the convex portion 202 
of the lid 200 is provided with a protection film such as urethane 
coating so that the disk 400 is not damaged. Of the above states, 
the states shown in Figs. 16 and 19 where the disk 400 is 
completely held by the disk holding mechanism 500 are the first 
state, and other states are the second state. 

The ejecting motion is the reverse of the above motion 
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by reversely rotating the loading motor 6 (see Fig. 1). That 
is, the traverse cam member 40 moves through the states shown 
in Figs. 14, 11, 8 and 5 in this order from the state shown in 
Fig. 17, and the spindle cam member 30B moves through the states 
shown in Figs. 15, 12, 9 and 6 in this order from the state shown 
in Fig. 18. 

[0020] 

In the state shown in Fig. 7, the spindle motor 1 is 
relatively lowered by the traverse base 2 against a force of 
the spindle spring 12. By moving downward the spindle motor 
1 with respect to the traverse base 2, even if the vertically 
moving distance of the traverse base 2 is minimized, a space 
into which the disk 400 is inserted (clearance into which the 
disk is inserted) can sufficiently be secured between the lid 
200 and the traverse base 2. Therefore, the entire disk 
apparatus can be reduced in thickness. 

[0021] 

Next, another loading motion of the disk apparatus will 
be explained. 

From the loading/ejecting state shown in Figs. 5 to 7, 
the spindle motor 1 is moved upward as shown in Figs. 8 to 10, 
the spindle motor 1 is moved to the uppermost lifted position 
in chucking shown in Figs. 14 to 16 through the states shown 
in Figs. 11 to 13, and the traverse base 2 is moved downward 
as shown in Figs. 17 to 19. 

After these motions are completed, the spindle motor 1 
is actuated, and the disk 400 is rotated by a predetermined phase 
or predetermined times. 

After the disk 400 is rotated by a predetermined phase 
or predetermined times, the spindle motor 1 is stopped, the 
loading motor 6 (see Fig. 1) is reversely rotated, and the 
procedure is brought into the states shown in Figs. 11 to 13 
from the states shown in Figs. 17 to 19 through the states which 
the uppermost lifted position in the chucking shown in Figs. 
14 to 16, and the rotation of the loading motor 6 (see Fig. 1) 
is stopped. 
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After these motions are completed, the spindle motor 1 
Is again actuated, and the disk 400 Is rotated by a predetermined 
phase or predetermined times. 

After the disk 400 Is rotated by a predetermined phase 
or predetermined times, the spindle motor 1 is stopped, the 
loading motor 6 (see Fig. 1) is normally rotated, and the 
procedure is brought into the state which the uppermost lifted 
position in the chucking shown in Figs. 14 to 16 from the states 
shown in Figs . 11 to 13 , and the traverse base 2 is moved downward 
as shown in Fig. 17 to 19. 

With the above motions, the loading motion is completed - 

[0022] 

After the loading motion is carried out once in this manner, 
the loading motor 6 (see Fig. 1) is reversely rotated such as 
to pass through the uppermost lifted position in the chucking, 
and the loading motor 6 (see Fig. 1) is normally rotated such 
as to pass through the uppermost lifted position again. With 
this, even if chucking is not normally carried out with one 
loading motion, since the loading motor passes through the 
uppermost lifted position second time or third time, chucking 
can be carried out. Especially, when a plurality of chucking 
motions are carried out, the disk 400 is rotated and thus, more 
reliably chucking can be carried out. 
[0023] 

Next, another embodiment will be explained using Figs. 
20 to 27. 

Fig. 20 is a schematic plan view of a disk apparatus of 
another embodiment of the present invention. Fig. 21 is an 
exploded side view of a traverse base 2 and a spindle cam member 
30B as viewed from a slider 3B of the disk apparatus. Fig. 22 
is an exploded side view of the traverse base 2 and a spindle 
cam member 30A as viewed from a slider 3A of the disk apparatus. 
Figs. 23 to 27 are side views of a spindle cam member 30B. 
Members having the same functions are designated with the same 
symbols as those of the above embodiment, and explanation 
thereof will be omitted. 
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[0024] 

In this embodiment, the slider 3B is provided with the 
traverse cam member 40, the spindle cam member 30B is separated 
from the slider 3B and is provided on the side of the traverse 
base 2 . 

That is , the traverse cam member 40 moves in the horizontal 
direction together with the slider 33 and moves in the vertical 
direction with respect to the slider 33 by the base pins 18 fixed 
to the base body 100. The slider 3A and the slider 33 are 
connected to each other through the connecting lever 14, and 
the slider 33 is operated together with the slider 3A. 

On the other hand, motion of the slider 3A is transmitted 
to the spindle cam members 30A and 303 by a first connecting 
lever 14A and a second connecting lever 14B, and the spindle 
cam members 30A and 30B moves in the horizontal direction. The 
spindle cam members 30A and 30B moves in a vertical direction 
with respect to the traverse base 2 by the spindle pin 16 fixed 
to the spindle motor 1. The spindle cam member 30A and the 
spindle cam member 30B are connected to each other through a 
second connecting lever 14, and the spindle cam member 303 is 
operated together with the spindle cam member 30A. The second 
connecting lever 143 is connected to the first connecting lever 
14A and a connecting pin 14C, and is operated by the first 
connecting lever 14A. The spindle cam member 3 OA and the 
spindle cam member 303 may be operated by the slider 3A without 
connecting the second connecting lever 143 and the first 
connecting lever 14A to each other. 

[0025] 

Motion of the disk apparatus will be explained using Figs . 
23 to 27. 

Fig. 23 shows a loading/ejecting state. Fig. 24 shows a 
state where the spindle motor moves upward. Fig. 25 shows a 
chucking state. Fig. 26 shows the uppermost lifted position in 
chucking, and Fig. 27 shows the recording/replying state. Fig. 
23 corresponds to Fig. 6, Fig. 24 corresponds to Fig. 9, Fig. 
25 corresponds to Fig. 12, Fig. 26 corresponds to Fig. 15, and 
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Fig, 27 corresponds to Fig, 18. Since the movements of the 
traverse cam member 40 and traverse base 2 are same as those 
shown in Figs. 5 to 19, explanation thereof will be omitted. 
[0026] 

First, the spindle cam member 30B in Fig. 23 is in a 
position closest to the slider 3A. In this state, as shown in 
Fig. 23, the spindle pins 16 are in the spindle cam 31 which 
is located at the lowest position with respect to the spindle 
cam member 30B. Therefore, the traverse base 2 is located at 
a position closest to the base body 100, and the spindle motor 
1 is also located at a position closest to the base body 100. 

In a state shown in Fig . 24 , the spindle pins 16 move upward 
in the spindle cam 31, the spindle motor 1 moves in a direction 
separating away from the base body 100. If the spindle motor 
1 moves upward in this manner, the disk holding mechanism 500 
abuts against the disk 400. 

In a state shown in Fig. 25, the spindle pins 16 are in 
the spindle cam 31 having the same height as that shown in Fig. 
24, the traverse cam member 40 and the spindle cam member 30B 
are held at the same height by the traverse pins 17 and thus, 
the spindle motor 1 moves in the vertical direction by a 
predetermined height Zl. If the spindle motor 1 moves upward 
together with the traverse base 2 in this manner, the chucking 
motion is carried out . 

In a state shown in Fig. 26, spindle pins 16 are in the 
spindle cam 31 having the same height as that shown in Fig. 25, 
the traverse cam member 40 and the spindle cam member 3 OB are 
held at the same height by the traverse pins 17 and thus, the 
spindle motor 1 moves in the vertical direction by a 
predetermined height Z2. If the spindle motor 1 moves upward 
together with the traverse base 2 in this manner, the spindle 
motor 1 rises to the uppermost lifted position, and the chucking 
motion is completed. 

In a state shown in Fig. 27, spindle pins 16 are in the 
spindle cam 31 having the same height as that shown in Fig. 26, 
the traverse cam member 40 and the spindle cam member 3 OB are 
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held at the same height by the traverse pins 17 and thus, the 
spindle motor 1 moves downward In the vertical direction by the 
predetermined height Z2. If the spindle motor 1 moves downward 
together with the traverse base 2 in this manner, the convex 
portion 202 of the lid 200 does not abut against the disk 400. 
[0027] 

According to this embodiment, the spindle cam members 30A 
and 30B are separated from the sliders 3A and 3B. Therefore, 
adverse influence of precision error of members is reduced, and 
vertical motion of the spindle motor 1 can stably be carried 
out . 

[Industrial Applicability] 
[0028] 

The present invention can be utilized for a disk apparatus 
for recording or replaying into or from a disk- like recording 
medium such as a CD and a DVD, which is used as a domestic video 
apparatus or a peripheral device for a computer, which is 
required to be thin, in which even if the movement of a traverse 
base for reliably loading a disk on a spindle motor is minimized, 
it is possible to secure a space in which the disk is reliably 
automatically attached. 
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